OBJECTIVE: To investigate social and economic effects of obesity for black and white females, and to explore possible explanations for race differences in obesity effects. SUBJECTS: 1354 non-Hispanic black and 3097 non-Hispanic, non-black, women aged 25 ± 33 y in 1990 from the National Longitudinal Survey of Youth 1979 ± 1990. MEASUREMENTS: Body mass index (BMI) evaluated at age 17 ± 24 y (1982) and 25 ± 33 y (1990). METHODS: Logistic and linear regression of six labour market and marriage outcomes on early or attained BMI. Detailed controls for family socioeconomic background. RESULTS: Socioeconomic effects of obesity appear larger for whites than blacks. Obesity is associated with low selfesteem among whites, but not blacks. Differences in self-esteem do not account for race differences in the effects of obesity on socioeconomic status. Lower probability of marriage and lower earnings of husbands among those who marry account for the majority of the income differences between obese white women and those of recommended weight. Occupational differences account for more than one ®fth of the effect of obesity on the hourly wages of both white and black women. CONCLUSION: Cultural differences may protect black women from the self-esteem loss associated with obesity for whites. However, differences in self-esteem do not account for the effects of obesity on socioeconomic status. Because the effect of obesity on the economic status of white women works primarily through marriage, it may therefore be less amenable to policy intervention to improve the labor market prospects of obese women.
Introduction
A small but growing literature documents social and economic differences associated with physical appearance, both obesity 1 ± 5 and subjective assessments of physical attractiveness. 6 Wage rates have been the outcomes of primary interest. However, Gortmaker et al 2 and Averett and Korenman 5 also study family income, marriage and divorce, educational attainment, spouse's earnings and self-esteem. Socioeconomic status is generally higher among`more beautiful' people or people of recommended weight compared to`more homely' or obese people. These differences are largest for women, and are not explained by differences in family background or social class. For example, comparisons of the socioeconomic attainment of female siblings reveal that an obese woman's family income is about one-third lower, her hourly wage is 12% lower, the chance she is married is 23 percentage points lower and her spouse's earnings are about one quarter lower than her sister of recommended weight. 5 Differences in marriage probabilities and in spouse's earnings account for 50±90% of the family income de®cit of obese women. 5 Although socioeconomic effects of obesity are well documented, only one study has presented separate results for African Americans and whites. 5 Little difference in socioeconomic status is found between obese African American women and those of recommended weight. Examining racial variation provides insights into the processes that produce social and economic consequences of obesity. Since crosscultural differences in norms pertaining to ideal body type have been reported, 7, 8 differences in the economic effects of obesity suggest that social or cultural norms have economic consequences.
The present study investigates obesity differentials in marriage and employment outcomes for women, with speci®c focus on differences between African American and white women. Low self-esteem is treated as an outcome and possible intervening variable in the relationship between obesity and socioeconomic attainment. It is hypothesized that, due to normative differences in ideal body type, obesity is associated with greater stigma for whites than for African Americans. As a result, obesity is associated with greater reductions in self-esteem among whites. The greater effect of obesity on white's self-esteem should result in greater effects of obesity on socioeconomic status among whites.
Race, obesity, and ideal body type
Young African American women report more positive feelings about their bodies and are more likely to report being satis®ed with their weight than whites. 8 African American women are also more likely to be above recommended body weight, but less likely to perceive themselves to be overweight. 9 In 1992, 44% of African American women were b 120% of recommended weight-for-height, compared to 26% of US adults. 10 The higher prevalence of obesity among black females is not explained by differences in socioeconomic status.
11
Lower stigma associated with obesity may be a mixed blessing for African Americans. On the one hand, African American young women experience satisfaction with their body shape and, perhaps as a result, eating disorders such as anorexia nervosa and bulimia are thought to be less prevalent among young African American women than among young white women. 8, 12 On the other hand, obesity is associated with a variety of medical problems; in fact, obesity is de®ned by the associated mortality risk. 13 For women, health risks include cardiovascular disease (CVD), hypertension, diabetes and breast, uterine and cervical cancers. Excess health risks associated with obesity do not appear to vary by race. 11 Social stigma may serve to control obesity among white women. If so, physical and emotional effects of greater pressure to be thin must be weighed against reduced health risks associated with overweight and obesity.
Data, variables and methods
The NLSY data A sample of African American and white women was drawn from the National Longitudinal Survey of Youth 1979±1990 (NLSY), which has been conducted annually since 1979.
14 The data are a nationally representative sample of individuals born between 1957 and 1964, with over-samples of black, Hispanic and economically disadvantaged non-black and non-Hispanic youths. At baseline (1979), respondents were aged 14± 21 y. Due to budget cuts, the supplemental sample of economically disadvantaged non-black, non-Hispanic youths was dropped after the 1990 survey round. Therefore, the present analysis ends with the 1990 round. Respondents reported weight at intervals in 1981, 1982, 1985, 1986, 1988, 1989 and 1990; and height in 1981, 1982 and 1985 . Height information was not collected after 1985, when sample members were aged 20±27 y, presumably because sample members should have attained adult stature.
The analysis sample consists of 1354 African American women and 3097 non-black, non-Hispanic women, who were interviewed in 1990 and for whom requisite height and weight information was available. Hispanic women are excluded from the analysis because the literature provides no clear guidance on norms for body type of this group.
Variables
BMI. The explanatory variables of chief interest are categories of the body mass index (BMI), which is the weight in kilograms divided by the square of height in meters (kgam   2   ) . 15 (for discussions of reliability see Kannel 16 and the National Center for Health Statistics). 17 Outcomes. A set of six socioeconomic outcomes are examined: two labor market outcomes (the natural logarithm of the hourly wage rate and a binary variable for employment in the survey week); twò marriage market' outcomes (a binary variable for married at interview, and the natural logarithm of spouse's earnings, if married), the family`incometo-needs' ratio (family income divided by the US Census poverty line, which adjusts income for the number of adults and children in the family) and an index of low self-esteem. Outcomes are measured as of the 1990 interview when respondents were aged 25±33 y, except for self-esteem which was last assessed in 1987.
Controls. Basic control variables include age (or weeks of work experience for wage models), years of schooling completed as at 1990, region of residence and an indicator of urban residence. Control variables for more detailed analyses of hourly wage rates include: work-related health limitation in 1990 (equal to one if the respondent reported that health Black-white differences in social and economic consequences of obesity S Averett and S Korenman limited the ability to work or amount or type of work, and zero if otherwise); the respondent's score on the Armed Forces Quali®cations Test (AFQT, a test of academic ability and achievement, administered in 1980); the index of low self-esteem taken in 1980; marital status in 1990 and the number of children and age of youngest child in 1990.
Methods
Models. Marriage and labor market outcomes in 1990 are regressed on three indicators of body mass (!30; !25 and`30; and`19; the reference category is !19 and`25), as well as the set of control variables described above. For continuous outcomes (log of family incomeaneeds; log of hourly wage; index of low self-esteem; log of spouse's earnings, if married), effects are estimated by ordinary least squares. For binary outcomes (married at interview; employed) effects are estimated by logistic regression. Because probability derivatives may be more easily interpreted than coef®cients or odds ratios (OR), the table presents probability derivatives, evaluated at the sample proportions (that is, Bp(1 7 p)), where B is the coef®cient from the logistic regression, and p is the sample proportion for the outcome such as the proportion employed. For example, one of the estimated effects represents the difference (in percentage points) between an obese woman and a woman of recommended weight in the probability of being employed.
Accounting for income differences. In one set of analyses, effects of obesity on income are linearly decomposed into effects on labor market outcomes and effects on marriage market outcomes. For each respondent, total family income is partitioned into three components: own earnings, spouse's earnings and other income (a residual category). Spouse's earnings are set to zero for unmarried people. Own earnings are set to zero for those subjects who reported no labor market activity or no earnings. Four least-squares regressions (one is redundant) are estimated separately for the black and white samples. Dependent variables are total family income, own earnings, spouse's earnings and other income. Controls are those listed above, except age is substituted for actual experience in the earnings models since an exact decomposition requires that the same set of covariates enter each model. Estimated effects of the obesity and overweight indicator variables from these eight regressions (four for each racial group) are reported.
Early BMI, attained BMI and reverse causality. The goal of research such as this is to investigate causal relations between obesity and socioeconomic outcomes, and to determine if they differ by race. But obesity or overweight may result from adverse experiences in the labor market or because of dif®-culty in ®nding a spouse. Thus, reverse effects from socioeconomic outcomes to weight could produce a negative correlation between body mass and income or marital status. Longitudinal data may be used to take advantage of the temporal ordering of events to bolster the case for causal inference. In particular, socioeconomic outcomes measured in 1990 are regressed, alternatively, on`attained' BMI, when respondents were in their late 20s and early 30s, and early' BMI, when respondents were in their teens and early 20s. If reverse causality accounts for the observed adverse relationship between obesity and socioeconomic outcomes, then estimated effects should be larger (in absolute value) if a contemporaneous rather than a lagged obesity measure is used. Table 1 and Table 2 present the unweighted sample means and frequencies for the African American and white samples, respectively, classi®ed by early BMI (that is, BMI at ages 16±24 y, around 1982). According to all indicators, obese women have a lower attained socioeconomic status than women of recommended weight. Family income, incomeaneeds, spouse's earnings, hourly wages, the fraction in managerialaprofessional occupations and the fraction employed (African American women only) are lower in the higher BMI categories. Years of schooling and AFQT scores are also lower. Obese white women are somewhat less likely to have children and are less likely to be married than their non-obese counterparts, whereas obese African American women are less likely to be married, but not less likely to have children. Obese women of both races have lower self-esteem compared to non-obese women. For both blacks and whites, self-esteem improves with age. Table 3 presents results of multiple regression models of income, marriage, spouse's earnings, employment, low self-esteem and hourly wage rates. The top panel of each table relates various outcomes to the early BMI measure (1982 BMI), whereas the bottom panel relates them to the attained BMI measure (1990 BMI). The reference group in all models is women in the recommended BMI range.
Results

Sample statistics
Regression results
Focusing on the results presented in the ®rst panel, where obesity is measured with the early BMI, with the exception of the probability of employment, obese white women fare worse than obese black women, relative to their same-race counterparts of recommended weight. The differences in self-esteem are especially striking. Obese white women suffer from Black-white differences in social and economic consequences of obesity S Averett and S Korenman low self-esteem when compared to their non-obese counterparts, but obese African American women appear not to suffer from low-self-esteem, consistent with other research that has found that obese African American women have better self-images. Differences in employment and marriage are also worth noting. Obese white women are 25 percentage points less likely to be married than their counterparts of recommended weight. The difference among black women is about half as large. However, black women on the whole, are far less likely to be married than white women. White obese women are much more likely to be employed, while there is little effect of obesity on employment for African American women. Obese white women therefore appear to invest more heavily in labor-market-oriented human capital, as evidenced by their greater attachment to the labor force, perhaps because they are less likely to marry.
The results in the second panel of Table 3 generally concur with those in the ®rst, although the differentials by body mass are smaller and at times not statistically signi®cant. Since the contemporaneous effects (second panel) are generally smaller than the lagged effects (®rst panel), it is unlikely that the relationship between obesity and socioeconomic outcomes results from adverse outcomes causing weight gain. (Supplementary results for a sub-sample of women who were single and childless in 1982 were similar, and are available from the authors.) The results presented in the remainder of this paper are based on the early BMI, since the effect of obesity on socioeconomic outcomes is less likely to suffer from bias due to reverse causality. Inferences are generally not dependent on this choice, however, with the exception of low self-esteem for African American women.
Accounting for income differences
What is the source of the income differences between obese women and those of recommended weight? Table 4 shows the results of the decomposition of the effects of obesity on family income, for African American and white women. In particular, it shows how much of the adjusted difference in mean family income between obese women and those of recommended weight is accounted for by labor market differences (earnings and employment), and how much by marriage market differences (probability of being married and spouse's earnings if married). Effects are adjusted for education, age, region and urban residence. 
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Most of the income difference between obese or overweight white women and those in the recommended range results from marriage market factors. In fact, obese white women have somewhat higher labor market earnings and unearned income than their counterparts of recommended weight. The small difference for obese (or overweight) African American women is explained mostly by unearned income. The key point is that labour market differences do not account for a substantial share of the income de®cits experienced by obese women of either race. Policies intended to address labor market disparities (for example, the 1990 Americans with Disabilities Act) may have limited success in narrowing the income gap between obese women and those of recommended weight.
Detailed wage models
In Table 5 we present more detailed analyses of wage differences for black and white women in order to investigate alternative hypotheses concerning the source of the obesity differences in pay. Although differences in hourly pay play only a minor role in lowering obese women's overall economic status, they are nonetheless sizable. The ®rst and ®fth columns of Table 5 are identical to the results presented in Table 3 and are reproduced here for convenience. In the remaining columns, additional control variables are added to the baseline speci®cation.
Marriage and childbearing decisions could account for some of the obesity-pay differentials since marriage, and more speci®cally childbearing, is associated with weight again. However, the addition of controls for marital status and children does not diminish the obesity differentials (column one vs column two for whites, column ®ve vs column six, for blacks).
Another possibility is that obesity-pay differences re¯ect differences in academic ability and achievement, or in self-esteem. Academic abilityaachievement is controlled with the AFQT percentile score, which was administered to respondents in 1980 at the ages of 15±22 y and is strongly correlated with wage rates.
Furthermore, difference in wages associated with obesity may be greater for white than black women because obesity lowers self-esteem more among whites than blacks, possibly due to the greater stigma among whites. If low self-esteem translates into low wages and low self-esteem is responsible for (that is, mediates) the relation between obesity and wages, the inclusion of the self-esteem control should Black-white differences in social and economic consequences of obesity S Averett and S Korenman reduce the difference between whites and blacks in the effect of obesity on wages. As it turns out, the addition of the self-esteem index and the AFQT score does not dampen the magnitude or the statistical signi®cance of the coef®cient on obesity for either blacks or whites (column three and column seven). Thus, differences in self-esteem, although quite pronounced between obese white women and white women of recommended weight, do not explain race differences in the obesity-wage effect (even though lower self-esteem is associated with lower wages). Finally, about one quarter of the obesity effect for whites and about one ®fth of the effect for blacks is explained by major occupational group (column four and column eight). The seven occupation categories controlled in these models are: managerial and professional; sales; administrative supportaclerical; service occupations; unskilled labor; skilled labor; agricultureadon't know. More detailed occupation controls might reduce this difference further. However, interpretation of results from models with more detailed occupation controls might be problematic if occupational opportunities are limited for obese women.
Health effects also do not appear to explain the effect of obesity on wages; the addition to the models in Table 5 of a variable for work-related health limitations did not reduce the coef®cient on obesity for women of either race.
Systematic differences in pay, linked to a personal characteristic that remain after human capital differences have been accounted for, are often interpreted as evidence of pay discrimination. In this sense, the wage equation estimates provide evidence of pay discrimination against obese women and suggest that this discrimination may be more pronounced for obese white women than obese black women. Such pay differentials may also re¯ect unmeasured productivity differences correlated with body mass. Although it is not possible to determine the importance of the two factors from information in the NLSY, press accounts of discrimination against obese and overweight women provide at least anecdotal evidence of discrimination. 21, 22 Although the NLSY did not collect information on discrimination on the basis of weight or physical appearance, it did ask respondents about their experiences of race and sex discrimination in the labor market. For white and black women, the reports of experiencing either type of discrimination increase with BMI, and black women of all BMI groups report a much higher incidence of both types of discrimination. There were no clear differences between the races in the relationship between obesity and discrimination. The role of race andaor sex discrimination was investigated in the context of the wage models presented in Table 5 , by including a control for the respondent's experience with race or sex discrimination. Adding this control slightly dampened the obesity-wage differential for both white and black women. for married in 1990 and working in 1990. All models include controls for years of education, age (years of previous work experience in wage equation), two controls for urban residence and three controls for region of residence. For the income-to-needs, wages, and husband's earnings, the numbers in the table represent approximate percent differences. For the marriage and employment models, the numbers in the table are derivatives evaluated at the sample mean and therefore represent percentage point differences. For low self-esteem the numbers represent differences in the index. The reference category for all models is women of recommended weight (BMI between 19 and 25).
** P`0.05; * 0.05`P`0.10. NLSY National Longitudinal Survey of Youth; BMI body mass index.
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Caveats
A number of quali®cations are in order. First, measurement error in self-reports of weight or height could lead to attenuation bias in the estimated effects.
In principle, such errors could be greater for black than white women and impart greater downward bias on effects of obesity for blacks. However, a review of the results of studies that investigate the possibility of such bias concluded that, although the potential for such bias exists, self-reported weight data have been found to be reliable, including for obese persons and those with low levels of education. 11 The study did not discuss possible differences by race in the validity of self-reported weight, however.
Second, sample attrition is a potential source of bias, as in all long-running longitudinal studies. However, more than 10 years after initial interview, retention in the NLSY among eligible sample members exceeds 90%. 14 Third, bias may result from unmeasured variables that may confound the estimated relationships of central interest. Prime candidates for`confounders' include family background or social class, and unmeasured health risks (for example, stress or reduced physical activity) that are known to be correlated both with weight and with adult socioeconomic attainment. However, the estimates were not sensitive to including a control for work-related health limitations. Furthermore, the effects of obesity and overweight were not sensitive to the use of sister comparisons to control for social class or family background in a related study by the authors. 5 Sample sizes were too small to permit separate sibling analysis by race, however.
A fourth concern is the possibility that the apparent race difference in the effects of overweight and obesity could result purely from chance. Despite substantial differences between the black and white samples in the magnitude of BMI effects and in statistical inference, statistical tests most often failed to reject the null hypothesis of equality for effects across races. However, the null hypothesis of equality of BMI effects between blacks and whites was Notes: Dependent variable is the natural logarithm of the hourly wage rate measured in 1990. All models include controls for years of education, years of previous work experience, two controls for urban residence and three controls for region of residence. ** P`0.05; * 0.05`P`0.10. NLSY National Longitudinal Survey of Youth; AFQT Armed Forced Quali®cations Test.
Black-white differences in social and economic consequences of obesity S Averett and S Korenman rejected for two outcomes reported in Table 4: spouse's earnings and unearned income. The lack of statistical signi®cance of the difference between blacks and whites in the estimated effects of obesity is partly due to low statistical power, resulting from the relatively small sample sizes (fewer than 100 obese black and white women). Finally, strictly speaking, the results apply to the cohort of women who were US residents in 1978 and born between 1957±1964. Furthermore, adult attainment is assessed in 1990, at the ages of 25±32 y. The gaps in socioeconomic attainment may grow or shrink as the cohort ages into the middle and older adult age ranges.
Summary and discussion
A range of evidence suggests that the effect of obesity on labor market and`marriage market' outcomes is smaller for black women than for white women. Speci®cally, although obese women of both races have lower wages, lower income-to-needs and lower probabilities of marriage, the effects are smaller for black women. For white women, the bulk of the income difference between obese women and women of recommended weight stems from marriage market factors rather than labor market factors.
However, it is still not clear what explains the obesity penalty and the apparently smaller differentials experienced by black women. Because of racial or cultural differences in ideal body type, the hypothesis was tested that differences in self-esteem associated with obesity are smaller for blacks than whites. A further hypothesis, that race differences in the effects of obesity on self-esteem account for the smaller effects of obesity on socioeconomic status for black women, was also examined. Consistent with the ®rst hypothesis, no evidence was found of self-esteem differences between obese black women and black women of recommended weight, but self-esteem was much lower among obese white women compared to white women of recommended weight. However, race differences in the effects of obesity on self-esteem could not account for race differences in the effects of obesity on socioeconomic attainment. Obesity-related wage differences are not explained by factors such as marriage, self-esteem, children, academic ability, general health status, or self-reported discrimination. Controlling for broad occupational category reduced the wage differences associated with obesity for both white and black women. It is possible that more detailed occupation controls would reduce the effect further, but controlling for detailed occupation may not be desirable if obesity or personal appearance determines one's occupation. Future research should, therefore, investigate the role of occupational differences more thoroughly, in particular, the extent to which occupational differences associated with obesity result from discrimination in hiring, promotion or job assignment.
